Although a cell growth-promoting activity is usually attributed to the serum globulin fraction 1 added as a supplement of animal tissue culture media, little infor mation is given as to the specific role when purified protein components are used instead. The present study was undertaken to correlate the growth of an estab lished insect cell line2 in a serum-free medium with the antiprotease activity of certain purified human plasma proteins.
Although a cell growth-promoting activity is usually attributed to the serum globulin fraction 1 added as a supplement of animal tissue culture media, little infor mation is given as to the specific role when purified protein components are used instead. The present study was undertaken to correlate the growth of an estab lished insect cell line2 in a serum-free medium with the antiprotease activity of certain purified human plasma proteins.
Periplaneta americana L. fibroblastic cells (EPa strain) were grown at 30 °C in 50 ml tightly closed glass flasks containing 4 ml of a medium reproducing the features of insect hemolymph2 and including 2 -5% of fetal calf serum. This medium assures a satisfying cell multiplication rate, but the cells have to be transferred at weekly intervals. W ith increasing cell density their attachment to glass is diminished; transferring is best realized when the cells are detached in the metabolized medium and then resuspended in an equal volume of fresh medium. The cells adhere again to the glass surface and the debris can be eliminated with the supernatant. An alternative is the replace ment of the culture medium immediately before trans ferring the cells.
When our basal medium is used without any fetal calf serum, the EPa cells do not survive for long, and they cannot be transferred from one culture vessel to the other. When the medium is only supplemented by human serum albumin (0.4%), a good cell proliferation rate is obtained. However, difficulties are arising during transfer operations. The medium present during cell detachment has to be carefully eliminated together with cell debris to allow normal cell growth of the newly explanted material (washing of the intact cells may be indicated). With increasing cell density, lysis areas can be observed spreading over the whole cul ture. No such inconvenience is observed when 2 -5% of fetal calf serum are added to our medium.
As part of the cells are already destroyed during transfer, it seems obvious that the cell-damaging mate rial is liberated on that occasion. It has been shown that lysosomal enzymes play an important part in the regression of many tissues, especially with respect to their catheptic activity3. In insects, a chymotrypsinlike protease has already been shown in hemolymph by L ä u f e r 4, while L e c a d e t and D e d o n d e r 5 identi fied a trypsin-like enzyme in Pieris brassicae. If pro teolytic enzymes are at the origin of the observed cell culture damage, the protective effect of fetal calf serum may be attributed to the well known antiproteases of mammalian sera.
The cell protective effect of fetal calf serum can be replaced by a commercial a-globulin fraction (Mann, Calbiochem) of bovine, equine or human origin. This partly denatured preparation is not completly soluble and 0.1% of the soluble material is necessary to obtain a sufficient cell protection.
The known antiproteases of serum like aj-antitrypsin, a2-macroglobulin, protein n 0 (or inter-a-trypsin inhibitor 7) as well as the inhibitor of (V-esterase are all a-globulins. Serum heated to 56° for decomplemen tation still possesses its protective capacity, whereas a1-antitrypsin is known to be a very heat-labile pro tein 8 and the heat-lability of the inhibitor of (V-esterase is nearly as important9. For this reason, we limited or studies to a2-macroglobulin (a2-M) and protein n isolated from human plasma by techniques already published 10' 6a' 6c.
Both these proteins proved to be highly active to assure the normal maintenance of our EPa cell strain. The optimal concentration of protein n is less than 10 mg% and an even smaller amount of 3 mg% of a2-M is sufficient to promote the expected effect. The cell protection is well correlated with the antiprotease acti vity of the proteins under consideration, because a simi lar effect can be obtained with commercial soybean trypsin inhibitor (Mann) and with a pancreatic inhi bitor (Iniprol-Choay) used in equal amounts.
Furthermore a definite proteolytic activity is found in the medium present during cell detachment 1. with CBZ-a-glutamyl-L-tyrosine11 and 2. with hide-powder labelled by Remazolbrilliant Blue (RBB-Hide)12. The 12 H . R i n d e r k n e c h t , M. C. G e o k a s , P . S i l v e r m a n , and B.
J. H a v e r b a c k , Clin. chim. Acta 21, 197 [1968] . medium is concentrated by ultrafiltration then dialysed prior to testing. A 16 h. incubation time is used with RBB-Hide, a higher proteolytic activity being observed at pH 5 (acetate buffer) than at pH 7.5 (phosphate buffer). a2-M like with other proteases and unlike pro tein n did not inhibit the esterase activity detected by the synthetic dipeptide substrate; whereas both serum antiproteases completely inhibit the enzymatic digestion of RBB-Hide.
M a r r et a l.13 described a growth-promoting activity of a2-M on HeLa cell strain, H ealy and P arker 1 ob served alike a beneficial effect on mouse embryonic cells, when their culture medium was supplemented by horse a2-M. They further noticed that a2-M could be replaced by Dextran (M.W. 100.000 -200.000) or Ficoll. A much higher amount of a2-M (100 mg%) than that used in our study (3 mg%) was necessary to ob tain this protective effect. This can be explained by the following reasons: the a2-M was prepared by these authors from horse serum by precipitation with am monium sulphate. Now a2-M is not only an antitrypsin, an anti-plasmin, an anti-elastase14 but also an anti thrombin 15. Furthermore, plasminogen is a tenacious contaminant of a2-M which has to be carefully adsorbed during the purification process 10. It is not surprising that our a2-M prepared from human plasma by a spe cific technique including adsorption of plasminogen shows a higher inhibitory activity. We noticed that a2-M shows a higher affinity for our insect cell proteo lytic enzyme than did protein n, whereas this inhibitor has a very high affinity for mammalian trypsin 6t> c. Thus, the cell-protective effect of serum added to cell cultures might tentatively be attributed to its anti-pro tease activity and actually our serum-free medium, which we call S 19 16, contains human a2-M as a nor mal constituent.
16 J. C. L a n d u r e a u and P. J o l l e s , Exp. Cell Res. 54, 391 [1969] . 17 The authors wish to aknowledge Dr. P. B u r t i n for h is interesting suggestions.
Polyribosomes in Thin Sections of
L e is h m a n ia D o n o v a n i S. N. C h a t t e r j e e and P. C. S e n G u p t a Polyribosomes were first demonstrated in rabbit reticulocytes and are known to be involved in the syn thesis of haemoglobin1-3. Electron microscopic visuali sation of the polyribosomal structure in rabbit reti culocyte was made using the shadow casting technique 1 and also the negative as well as the positive staining techniques4. It was found that the great majority of reticulocyte polyribosomes contained five ribosomal units. The association of five ribosomal units in the form of polyribosomal complex with the synthesis of haemoglo bin led to a great interest in the study of the configura tion of ribosomes in other cells where many different types of protein are synthesised. In the acinar cells of pancreas where a variety of digestive enzymes are syn thesised, the ribosomes were found distributed indi 1 J . R . W a r n e r , A. R i c h , and C. vidually 5. In liver cells, on the other hand, polyribo somal complexes containing up to twenty ribosomal units6 and in Escherichia coli up to forty ribosomal units3> 7-8 were detected by physico-chemical techni ques. Electron microscopic studies of these structures in different cells should thus be of interest.
In the course of our investigation on the ultrastructural organisation of the promastigote of Leishmania donovani, we noted the abundance of polyribosomal complexes in the cytoplasm of the parasite. The con figuration of these complexes in thin sections of the parasite has been studied and the findings are presented in this communication.
Materials and Methods
The primary culture from a nodular lesion of a case of dermal leishmanoid (DL) was made in N.N.N. medium 9. This was then adapted to and cultivated on the surface of R a y 's medium 10. The leptomonads were harvested, washed in physiological saline and then fixed in 4% formaldehyde in phosphate buffer (pH 7.2) at 0 -4 °C for one hour. They were then washed 5 D. W . F a w c e t t , in : Modern Developements in Electron
